Neuroprotective effect of allicin against traumatic brain injury via Akt/endothelial nitric oxide synthase pathway-mediated anti-inflammatory and anti-oxidative activities.
Allicin, one of the main biologically active compounds derived from garlic, has been shown to exert various anti-oxidative and anti-inflammatory activities in in vitro and in vivo studies. Here, we sought to investigate the potential neuroprotective effects of allicin against traumatic brain injury (TBI) in rats. We found that allicin treatment (10 and 50mg/kg, not 1mg/kg) significantly reduced brain edema and motor functional deficits, as well as apoptotic neuronal cell death in injured cortex. These protective effects could be observed even if the administration was delayed to 4h after injury. Moreover, allicin treatment decreased the expression levels of MDA and protein carbonyl, preserved the endogenous antioxidant enzyme activities, and suppressed the expression of inflammatory cytokines. The results of Western blot analysis showed that allicin increased the phosphorylation of Akt and endothelial nitric oxide synthase (eNOS). Blocking Akt/eNOS pathway activation by specific inhibitor LY294002 (10μL, 10mmol/L) or L-NIO (0.5mg/kg) partly reversed the protective effects of allicin and its anti-inflammatory activities. The allicin induced anti-oxidative activity was partly prevented by LY294002, but not L-NIO. In summary, our data strongly suggested that allicin treatment at an appropriate dose can exert protective effect against TBI through Akt/eNOS pathway-mediated anti-inflammatory and anti-oxidative activities.